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A b s t r a c t 
One of the most intact areas of the ancient land unit of sandy forest-steppe character in the 
southern part of the region between the Danube and the Tisza is the conservation area of Emlék-
erdő at Ásot thalom about 30 km west of Szeged. This area has even been exempted f rom grazing. 
It was placed under protection many decades ago. Consequently, its plant communities land 
themselves particularly well for performing hydroecological investigations. 
1. In the open steppe grass stand of Festucetum vaginatae on the humus-poor and quick 
sand hills and ridges, the subassociation of Stipa borysthenica dominates today. Its character 
species belong to the components 2 and 3 of steno-xerophytes. 
2. In the spaces among the drying sand-hills of humus sandy surface soil, three sub-associa-
tions of Festuco rupicolae-Salicetum rosmarinifoliae can be differentiated. The species of their 
closed grass stands belong to steno-xerophyte 3 and asteno-xerophyte 1 categories on the basis 
of their contributions to coverage. 
3. The differentiation of the subassociations of Festuco (Querco)-Populetum albae on 
humus sandy surface soil with buried brown forest soil seems to be related t o the water and 
nutrient supply of the humus layer near the surface. 
The regulation of internal waters resulted in the gradual sinking of the underground water 
level. Today the white and grey poplar stands are no more able to regenerate and are doomed 
to slow extinction. It is evident that the saving of the protected area is a very important task. 
I n t r o d u c t i o n 
T h e n a t u r e c o n s e r v a t i o n a r e a ca l l ed E m l é k e r d ő a t A s o t t h a l o m is o n e o f t h e 
o l d e s t p r o t e c t e d a r e a s in t h e s o u t h e r n p a r t o f t h e G r e a t H u n g a r i a n P l a i n b e t w e e n 
the D a n u b e a n d t h e T i s z a . T h i s a n c i e n t s a n d y f o r e s t - s t e p p e re l ic t ( K i s s 1915) le f t 
u n t o u c h e d f o r a b o u t a c e n t u r y a n d e x e m p t e d e v e n f r o m g r a z i n g p r o v e d t o be v e r y 
s u i t a b l e f o r t h e b i o c e n o t i c a l a n d e c o l o g i c a l i n v e s t i g a t i o n o f t h e f a u n a (CSIZMAZIA 
1979) a n d flora (BODROGKÖZY 1957) o f t h e s a n d y f o r e s t - s t e p p e o f t h e P l a i n . A r e p o r t 
o n t h e c o m p o s i t i o n , s o i l e c o l o g i c a l c o n d i t i o n s o f t h e g r a s s s t a n d s a n d p o p l a r f o r e s t s 
c o v e r i n g i ts s a n d - h i l l s a n d t h e s p a c e s b e t w e e n t h e h i l l o c k s w a s p u b l i s h e d 2 5 y e a r s 
a g o ( ) . I n t h i s p a p e r t h e r e su l t s o f i n v e s t i g a t i o n s p e r f o r m e d ea r l i e r w e r e a l s o 
s u m m a r i z e d . T h e a i m o f t h e p r e s e n t s t u d y w a s t o e x p l o r e t h e h y d r o e c o l o g i c a l 
p r o p e r t i e s o f t h e p h y t o c e n o s e s in t h i s p r o t e c t e d a r e a b y t h e a p p l i c a t i o n o f i m p r o v e d 
m e t h o d s a n d r eg i s t e r t h e c h a n g e s w h i c h h a v e t a k e n p l a c e in t h e l a s t t e n y e a r s . 
BABOS'S w o r k (1955) d e a l s w i t h t h e f o r m a t i o n o f t h e s a n d y f o r e s t - s t e p p e in 
t he r e g i o n b e t w e e n t h e D a n u b e a n d t h e T i s z a a n d t h e f o r e s t s t a n d s t h e r e . 
T h e d i v e r s i f i c a t i o n o f t h e rel ief in t h i s a r e a is d u e t o t h e f ac t t h a t t h e D a n u b e h a d 
r e t r e a t e d f r o m e a s t t o t h e w e s t in g e o l o g i c a l t i m e s a n d t h e g r e a t m a s s o f fluviatile 
s a n d it l e f t b e h i n d w a s c a p r i c i o u s l y r e a r r a n g e d b y t h e w i n d . T h e u n d e r g r o u n d w a t e r 
t a b l e l o c a t e d o n c e a t a h i g h e r level r e s u l t e d in t h e f o r m a t i o n o f b o g s in t h e s p a c e s 
b e t w e e n t h e s a n d - h i l l s . T h i s c a u s e d t h e s h a r p d i f f e r e n t i a t i o n o f t h e v e g e t a t i o n o n 
t h e s a n d - h i l l s f r o m t h a t o n t h e w i n d - f o r m e d r idges . F o r t h e f a v o u r a b l e w a t e r s u p p l y , 
t he a n c i e n t f o r e s t s t a n d s o f t h e s a n d y f o r e s t - s t e p p e w e r e m a d e u p o f ga l l e ry f o r e s t s 
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of Convallario-Quercelum roboris and Festuco-Quercetum roboris. The unfavourable 
e n v i r o n m e n t a l ef fec ts p r o d u c e d pa r t l y by b o g s c h a r a c t e r i z a b l e by h e l o p h y t e s a n d 
p a r t l y by s a n d r idges c o v e r e d w i t h t he o p e n s t a n d s o f x e r o p h y t e s of s a n d y s t e p p e , 
p r e v e n t e d t he d e v e l o p i n g o f c o n t i n u o u s fo re s t s t a n d s . 
T h e s e anc ien t o a k - f o r e s t s h a v e d i s a p p e a r e d n o t o n l y f r o m the e n v i r o n s o f 
Szeged, bu t a r e a l s o very s e l d o m f o u n d in t he G r e a t P la in . T h e b e c o m i n g m o r e 
a r id of t he c l ima t e , a n d the intensif ied regu la t ion of i n t e rna l wa te r s d u r i n g t h e las t 
c e n t u r y h a v e c a u s e d the lower ing of t he u n d e r g r o u n d w a t e r level. T h e pe r i shed o a k 
s t a n d s a n d t h o s e o n e s wh ich fell vict im t o t he inc reas ing p e n u r y of t imer in t h e p l a i n s 
in t he c o u r s e o f h i s tor ica l t imes , we re rep laced by Populus alba a n d P. canescens. 
By vege ta t ive p r o p a g a t i o n these h a v e surv ived as well as s o m e o f the c h a r a c t e r i s t i c 
r ep resen ta t ives o f t he h e r b a n d s h u r b s t r a t a of t he o a k s t a n d s . T h e r e s p o n s e s o f 
s o m e s a n d y - s t e p p e p h y t o c e n o s e s t o increas ing d r y n e s s of so i l a s well a s t he c h a n g e s 
in species c o m p o s i t i o n of these p h y t o c e n o s e s c a n be e v a l u a t e d o n l y in t h e k n o w l e d g e 
of t he h y d r o e c o l o g i c a l d e m a n d s resp . t o l e r ance o f each species . T h e s e va lues f o r 
the cha rac t e r i s t i c species o f t h e s ingle s t a n d s c a n be d e t e r m i n e d in t he s a m e w a y 
as t he c o n t r i b u t i o n s of species be long ing t o a p a r t i c u l a r hyd roeco log i ca l c a t e g o r y 
to to ta l cove rage . G r a p h s p l o t t e d o n the basis of t h e va lues f u r t h e r t he be t t e r u n d e r -
s t a n d i n g of these r e l a t ionsh ips . 
M a t e r i a l s and M e t h o d s 
In the nature conservation area of sandy forest-steppe type at Asotthalom, the sociological 
and hydroecological conditions of three associations and their smaller subunits were investigated 
with special regard to those physical and chemical parameters of the soil which influence princi-
pally the seasonal changes of the subunits. 
In this paper only the results obtained during 1980 will be presented. 
The distribution of soil fractions should be regarded as one of the most important influ-
encing factors. For fractionation of soil the hydrometer method was used and complemented with 
sieving. The values for organic matter content, calcium carbonate content and the hy value were 
determined in early summer and late summer. Soil moisture was also measured. 
The scales of ELLENBERG and Z6LYOMI et al. for the expression of moisture demand and 
tolerance are commonly used in our country (Soo, 1964—80). This system contains ten categories 
and also a group of indifferent species. The hydroecological data collected and evaluated during the 
phytocenological and synecological investigations in the Great Plain for about 30 years alloved 
a more detailed hydroecological categorization of the species of the single phytocenoses. It was 
considered reasonable to eliminate the group of indifferent species, since each of its representatives 
can be listed into a suitable category. The single groups were marked with the abbreviated forms 
of their Latin names instead of numbers. 
T h e new c l a s s i f i c a t i o n is t he f o l l o w i n g : 
1. hd ( h y d a t o p h y t e s ) species growing submersed or floating on the surface of standing 
and slowly flowing waters as well as species attached to some firm substrate. 
2. hhe ( h y d a t o - h e l o p h y t e s ) species growing in the littoral. 
3. he ( h e l o p h y t e s ) species in damp, temporarily flooded habitats. 
4. hhg ( h e l o - h y g r o p h y t e s ) species of very humid, marshy, silty habitats. 
5. hg ( h y g r o p h y t e s ) species growing in moist environment. 
6. mhg ( m e s o - h y g r o p h y t e s ) species inhabiting slightly damp habitats. 
7. m ( m e s o p h y t e s ) species growing in medium dry situations. 
8. xm ( x e r o - m e s o p h y t e s ) species in drying habitats with a wide spectrum of hydro-
ecological adaptability. 
9. ax ( a s t e n o - x e r o p h y t e s ) species growing on dry soils. 
10. sx ( s t e n o - x e r o p h y t e s ) species living in very dry situations (Species of low competi-
tiveness on sand-hills, rocky slopes and loess ridges). 
Further improving of the system was thought justified for the transitions. In the interest 
of that three sub-types were differentiated in each category. These were marked with figures. 
In this way. by using 28 sub-types, it was easy to solve the problems emerged (1 = transition to 
the previous category, 3 t r a n s i t i o n to the next category). 
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For the identification of a particular species, it is very useful to plot the hydroecological 
graph of the species. 
On the basis of literary and own data, namely, it is possible to determine the minimum 
and maximum points of the graphs for each species. The higher the percentual value for the 
maximum point, the nearer the minimum points to one another, i.e. the more characteristic 
the species from the aspect of hydroecology (their tolerance interval is narrow). In addition to 
the hydroecological characteristics for the single species, those for a particular phytocenosis 
can also be determined by means of the plotted graphs for the single species components. The 
complex graph can be plotted partly on the basis of species belonging to the single categories, 
partly on that of their contributions to cover. 
It is desirable, however, to determine also the moisture content of the soil of each phyto-
cenosis parallel with categorization. Differently from the practice adopted in the past when 
conclusions were drown on the basis of a single analysis, during these studies it was found more 
useful to take into account also the moisture content of the soil and express it in the percentage 
of wet resp. dry soil. These values were finally converted to lit d m I n these analyses un-
disturbed sampling conditions were maintained. These three values for moisture content will be 
even more suggestive if in their graphical illustration their ratios are also considered (Fig. 3). 
Discussion 
C e n o s y s t e m a t i c a l c a t e g o r i z a t i o n of p lan t a s soc ia t ions on the s a n d y fo re s t -
s t e p p e of t he p r o t e c t e d a r ea E m l é k e r d ő (Soó , 1956, 1965-1980) : 
F E S T U C O - B R O M E A J a k u c s 67 
F e s t u c e t e a v a g i n a t a e S o ó 57 
Festuceta l ia vag ina tae S o ó 57 
Festucion vaginatae Soó 29 
Festucetum vaginatae ( R A P C S . 2 3 ) S o ó 2 9 danubialae S o ó 2 9 
— — f e s t u c e t o s u m v a g i n a t a e ( t y p i c u m ) MAGYAR 33 
— — s t i p e t o s u m b o r y s t h e n i c a e ( = s a b u l o s a e ) (KERN 1863) S o ó 39 
— — p o p u l e t o s u m a l b a e - s t o l o n i f e r a e S o ó (29) 39 
Festuceta l ia valesiacae S o ó 57 
Festuco (rupicolae) — Salicetum rosmarinifoliae ( M A G Y A R 3 3 ) n .n . 
(Syn.: Festucetum vaginatae salicetosum rosmarinifoliae) 
— — f e s t u c e t o s u m v a g i n a t a e (n .n . ) 
— — f e s t u c e t o s u m r u p i c o l a e ( t y p i c u m , n .n . ) 
— — p o e t o s u m a n g u s t i f o l i a e (n .n ) 
— — m o l i n i e t o s u m c o e r u l e a e (n .n . ) 
Q U E R C O - F A G E A J a k u c s 67 
Q u e r c e t e a p u b e s c e n t i s - P e t r a e a e ( O b e r d . 48) J a k u c s 60 
Querce ta l i a pubescentis Br-Bl. 31 
Aceri tatarico-Quercion Z Ó L Y O M I et J A K U C S 63 
Festuco (Querco)-Populetum ( S o ó n . p r o v . 7 1 ) B O D R K . (57) 8 1 
— — c a l a m a g r o s t e t o s u m (n .n . ) 
— — f e s t u c e t o s u m r u p i c o l a e ( t y p i c u m , n .n . ) 
— — s a l i c e t o s u m r o s m a r i n i f o l i a e (n .n . ) 
S t r u c t u r e a n d syneco logy of t he s ingle a s soc ia t ions a n d their s u b - u n i t s (F ig . 1). 
Festucetum vaginatae ( R A P C S . 23) S o ó 29/39 danubiale S o ó 29/39. 
T h e fluvial s a n d d e p o s i t e d a n d la te r left beh ind by t h e D a n u b e re t rea t ing f r o m 
the eas t e rn p a r t o f t he p la in to t he wes t m a y have b e c o m e eol i t ic a f t e r d r y i n g a n d 










Fig. 1. Zonal distribution of plant communities in the area of investigation. 
w a s del ivered t o s h o r t e r o r longer d i s t ances by t h e w i n d . A f t e r severa l r e a r r a n g e -
m e n t s , it f o r m e d hil ls , b a r k h a n s (BABOS, 1955). D u r i n g th i s p rocess , the c o a r s e 
f r a c t i o n s e p a r a t e d o u t a n d the s a n d mass a r r i v ing t o Szeged w a s of m e d i u m fine 
f r a c t i o n . In t h e w e s t e r n a r e a s o f t h e region be tween t h e D a n u b e a n d t h e T i s z a , t h e 
c o a r s e s a n d f r a c t i o n p r e d o m i n a t e s pr inc ipa l ly (SZABÓ, 1973). I n o u r a r e a , j u s t a s 
in t he o t h e r s a n d y a r e a s of o u r c o u n t r y , i ts s t a n d s o c c u r o n t h e sand-h i l l s a n d h i g h e r 
s a n d r idges f o r m i n g the re o p e n grass a s s o c i a t i o n s (HARGITAI, 1940; ZSOLT, 1943 
ZÓLYOMI, 1 9 5 8 ; BORHIDI , 1 9 5 6 ; BODROGKÖZY, 1 9 5 6 , 1 9 5 7 ; SIMON, 1 9 6 2 ; PRÉCSÉNYI , 
1 9 6 1 , 1 9 6 3 ; SZODTFRIDT e t a l . , 1 9 6 8 ; K O V Á C S - L Á N G a n d SZABÓ, 1 9 7 1 ) , i n w h i c h 
t h e moss- l ichen s y n u s i u m can a s s u m e a d o m i n a n t role . VERSEGHY a n d KOVÁCS-
LÁNG (1974) s tud ied t he s t r u c t u r e a n d p r o d u c t i o n of th i s a s soc i a t i on . T h e s e s tud i e s 
were c o n c e n t r a t e d o n l y o n the h e r b s t r a t u m . 
It h a s m o r e t h a n o n e s u b a s s o c i a t i o n s o n t h e h ighe r sand-h i l l s a n d s a n d r idges 
a t A s o t t h a l o m : 
F. v. f e s t u c e t o s u m v a g i n a t a e ( typ icum) MAGYAR 3 3 
A q u a r t e r of a c e n t u r y a g o this was the d o m i n a n t s t e p p e grass var ie ty . T o d a y 
it is f o u n d o n l y o n the lower r idges. T h e d i s t r i b u t i o n o f i ts species a c c o r d i n g t o t he 
h y d r o e c o l o g i c a l ca t egor i e s is t he f o l l o w i n g : 
T h o u g h the species be long ing to t h e s u b g r o u p o f t yp ica l s t e n o - x e r o p h y t e s (sx2) 
exceed the sx3 species in respec t of species n u m b e r , e v a l u a t i o n o f the i r c o n t r i b u t i o n s 
t o t h e c o v e r a g e p o i n t s to t he a d v a n t a g e of t he l a t t e r o n e s ( T a b l e 1). D u r i n g t h e last 
q u a r t e r of a c e n t u r y , Slipa capillala of the s x 2 t y p e h a s b e c o m e g r a d u a l l y fac ies -
f o r m i n g t o g e t h e r w i t h a x 3 Calamagroslis epigeios. T h e l a t t e r h a s t w o e c o t y p e s : 
t h e a s t e n o - x e r o p h y t e type g r o w i n g o n d r y h a b i t a t s a n d the h y g r o - m e s o p h y t e ( h g l ) 
o n e o c c u r r i n g in m o r e h u m i d e n v i r o n m e n t a l o n g t h e r iver . I t s o c c u r r e n c e in c l e a r i n g 
vege ta t ion is o n l y t r a n s i t o r y . 
T h e x e r o - m e s o p h y t e s exh ib i t g rea t species n u m b e r s a n d low D va lues . T h e s e 
b e l o n g m a i n l y t o s u b g r o u p x m 3 , a n d their a d a p t a b i l i t y is g r e a t e r t h a n t h a t o f x m l 
Scab iosa o c h r o l e u c a , G a l i u m v e r u m etc . ( T a b l e 1). 
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Table 1. Fesiucetum vaginatae danubiale stipetosum borystenicae (1), festucetosum vaginatae (2) populetosum 
albae (3) 
Subass.: 1 2 3 
H Festucion vaginatae 
S t e n o - x e r o p h y t a : 
sx3 F 2 T 4 Festuca vaginata N 1 
H Festucion vaginatae Slipa boryslhenica sx3 F 2 T 3 -4 N 1 
H Festucion vaginatae Euphoria seguieriana sx3 F 1 - 2 T 3 N 1 
H Festucion vaginatae Tragopogon floccosum sx3 F 1 - 2 T 4 N 2 - 3 
H Festucion vaginatae Alkanna tinctoria sx3 F 1 T 4 -5 N 1 
N Festucetalia vaginatae Fumaria procumbens sx3 F 1 - 2 T 4 N 1 
H Festucion vaginatae Dianlhus diutinus sx3 F 1 - 2 T 4 N 1 
G Festucetalia vaginatae 
H Festucion vaginatae 













H Festucion vaginatae Koeleria glauca sx2 F 2 T 3 N 2 
H Festucion vaginatae Centaurea arenaria ssp. 
tauscheri sx2 F 2 T 4 N 1 
H Festucion vaginatae Syrenia cana sx2 F 2 T 4 N 1 
H Festucion vaginatae Onosma arenaria sx2 F 1 - 2 T 4 N 1 
Ch Festucion vaginatae Dianlhus serolinus sx2 F 1 - 2 T 4 N 1 
Ch Festucetalia valesiacae Thymus marschallianus sxl F 1 - 2 T 3 N 1 
Th Festucion vaginatae Salsola kali ssp. ruthenica sxl F 1 - 2 T 3 N 0 
G Festucetalia valesiacae Equisetum ramosissimum sxl F 2 T 3-4 N 0 
Th Bromion tectorum Secale silveslris sxl F 1 - 2 T 4 N 1 
A s t e n o - x e r o p h y t a : 
H Populetalia 















N 2 - 3 
N 2 
Th Festucion vaginatae Polygonum arenarium ax2 F 1 - 2 T 4 N 1 - 2 
Th Bromion tectorum Tragus racemosus ax2 F 2 T 4 -5 N 2 
Ch Festucetalia valesiacae Artemisia campestris axl F 2 T 2 N 2 
G Festuco-Bromea Cynodon dactylon axl F 2 T 3 -4 N 3 
Th Festucetalia valesiacae Minuartia glomerata sxl F 1 - 2 T 4 N 1 - 2 
Th Festucion vaginatae 
H Festuco-Brometea 
H Festucetalia vaginatae 
Alyssum tortuosum sxl 
Phleum phleoides axl 










Ch Festuco-Brometea Teucrium chamaedrys axl F 1-2 T 2 N 2 
H Festucetalia valesiacae Minuartia verna axl F 1-2 T 0 N 1 - 2 
Ch Festucetalia valesiacae Alyssum montanum ssp. 
gmelini axl F 2 T 3 N 1 
H Festucetalia valesiacae Chrysopogon gryllus axl F 2 T 3-4 N 2 
X e r o - m e s o p h y t a : 
H Festucetalia Poa angustí/olía xm3 F 3 T 0 N 3 
Th Festuco-Bromea Arenaria serpyllifolia xm3 F 2-3 T O N 2-3 
H Festuco-Brometea Eryngium campestre xm3 F 1 T 4 N 2-3 
H Festuco-Brometea Scabiosa ochroleuca xm3 F 1-2 T 3 -4 N 1 
Th Festuco- Brometea Odonlites lútea xm3 F 2 T 4 N 1 - 2 
H Festuco-Brometea Euphorbia cyparissias xm3 F 1 - 2 T O N 0 
H Festucetalia valesiacae Astragalus onobrychis xm3 F 1 T 3 N 1 
H Festucion vaginatae Chondrylla júncea xm3 F 2 - 3 T 4 N 2 
Th Festucetalia valesiacae Medicago mínima xm3 F 1 - 2 T 1 - 2 N 2 
Th Festuco-Brometea Erophila verna xm3 F 2-3 T O N 1 - 2 
Th Festuco-Brometea Calamintha acynos 
Th Chenopodio-SclerantheaCame/ina microcarpa 
xm3 
xm3 
F 1 - 2 
F 2-3 
T 2 - 3 
T 3 
N 2 
N 2 - 3 • M M M W M • • • • • • • • • • a 
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Subass. : 1 2 3 
Th Sccalictea Crepis rhoeadi/olia 
Diunlhus ponlederue 
Consolida regalis 
Iris humiiis ssp. arenaria 
Galium verum 
xm3 F 2 - 3 T 4 N ? 3 
H Festucetalia \alesiacae xm2 F 2 T 4 N ? 
Th Secalieica xm2 F 2 T 3 N 2 
G Fcstucetalia valcsiacae xm2 F 2 T 3 N 1 2 
H Fcstuco-Broir.eica xml F 0 T 2 3 N 1 2 
















S i g n e s u s e d (D%) 
F.v. s t i p e t o s u m b o r y s t h e n i c a e (KERN. 1863) S c 6 3 9 c o r r . n . 
I t is f o u n d o n t h e d r y e s t s a n d - h i l l s a n d s a n d r i d g e s in o u r a r e a . D u r i n g t h e l a s t 
d e c a d e s it h a s g a i n e d g r o u n d c o n s i d e r a b l y (BODRCGKOZY, 1957). T h i s is l ikely t o b e 
r e l a t e d t o t h e m o r e i n t e n s i v e d r y i n g o f s a n d y a r e a s a s a c o n s e q u e n c e o f t h e o p e r a t i o n 
o f t h e c a n a l s y s t e m s in t h e i n t e r e s t o f r e g u l a t i n g i n t e r n a l w a t e r s . 
S e a s o n a l c h a n g e s o f i t s e n v i r o n m e n t a l f a c t o r s 
In t h e o r g a n i s m a t t e r - p o o r , m e d i u m f ine s a n d y so i l o f i ts s t a n d s ( F i g . 4 ) t h e 
c lay-s i l t f r a c t i o n is m i n i m a l : i ts a b i l i t y t o b ind p r e c i p i t a t i o n is s m a l l . S t u d i e s p e r -
f o r m e d by SZAB6 (1973) a r e a l s o in s u p p o r t o f t h a t . T h e s m a l l d i f f e r e n c e b e t w e e n 
t h e c o u r s e s o f t he g r a p h s f o r s o i l m o i s t u r e e x p r e s s e d in t h e p e r c e n t a g e s o f d r y a n d 
w e t so i l w e i g h t t h r o u g h o u t t h e v e g e t a t i o n p e r i o d a l s o i n d i c a t e s t h a t . A t t h e s a m e 
t i m e , in t h e v e r n a l a s p e c t , p r e c i p i t a t i o n is a b u n d a n t , t h e n u m b e r o f s u n n y h o u r s 
o f t h e d a y d e c r e a s e s ( d u r i n g 2 0 d a y s b e f o r e t h e e x a m i n a t i o n 6 4 m m : F ig . 2. 3) . 
D e s p i t e r e p e a t e d a t m o s p h e r i c p r e c i p i t a t i o n in e a r l y s u m m e r , 1980, t h e w a t e r 
r e g i m e a p p e a r e d t o be u n f a v o u r a b l e , b u t f o r t h e l o w d e a d w a t e r c o n t e n t , t h e g r a s s 
s t a n d w a s s t i l l g r e e n . By t h e e n d o f A u g u s t , h o w e v e r , t h e v a l u e f o r s o i l m o i s t u r e 
n e a r t h e s u r f a c e w a s o n l y 0.01 lit d m - 3 a n d t h e v e g e t a t i o n w a s d i s c o l o u r e d . 
H y d r o e c o l o g i c a l c h a r a c t e r i z a t i o n o f i t s s p e c i e s 
T h e n u m b e r o f sx s p e c i e s is g r e a t e r re la t ive t o t h e t y p e ; c o n c e r n i n g c o n t r i b u t i o n 
t o c o v e r a g e , Slipa borysthenica d o m i n a t e d . I t s g a i n i n g g r o u n d a t t he e x p e n s e o f 
Festuca vaginata s e e m s t o b e r e l a t e d t o t he i n c r e a s i n g d r y i n g o f t h e e n v i r o n m e n t 
( F i g . 5) . 
S i m i l a r l y t o t h e t y p e , t h e n u m b e r o f x e r o - m e s o p h y t e s w i t h w i d e r e c o l o g i c a l 
a d a p t a b i l i t y is g r e a t e r , b u t t h e i r t o t a l c o n t r i b u t i o n t o c o v e r is s m a l l e r . T h e s e b e l o n g 
m o s t l y t o x m 3 s u b g r o u p a n d h a v e g r e a t e r r o o t i n g d e p t h s . S u c h a r e e .g . Chondrilla 
juneca, Eryngium campeslre e t c . O f t h e t h e r o p h y t e s o n l y t h o s e s u r v i v e d , w h i c h 
b l o o m u n d e r t h e m o r e f a v o u r a b l e h y d r o e c o l o g i c a l c o n d i t i o n s o f t h e v e r n a l a s p e c t , 
as Arenaria serpyllifolia, Erophila verm, Medicago minima, etc. 
T h e 19 s t e n o x e r o p h y t e s a r e s p e c i e s o f F e s t u c i o n v a g i n a t a e f r o m t h e v i e w p o i n t 
o f c e n o s y s t e m a t i c s , a p a r t f r o m a f e w e x c e p t i o n s . O n e o f t h e m o s t i m p o r t a n t m e m b e r s 
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Fig. 2. Diel rhythm of the components in the vegetation period of 1980. 
A: Distribution of sunlit and cloudy hours, B: Daily maxima and minima of air tempera-
ture, C: Precipitation in March. April, May, June. July, August, September and October. 
» % 
.« Ht/drn3 
a the percentage of moist soil weight 
b the percentage of dry sol weght 
c lit water drrfisol 
Fig. 3. Changes of moisture dynamics in the humus-poor quick sand profile of hill top soil in 
the vernal resp. aestival aspect in 1980. 
a : the percentage of moist soil weight; b: the percentage of dry soil weight; c: lit water 
d m - ' soil. 
of th i s s u b a s s o c i a t i o n f r o m the a spec t of n a t u r e c o n s e r v a t i o n is Dianthus diutinus 
t he e n d e m i c species of t he s andy s t eppes be tween the D a n u b e a n d the Tisza . R e c e n t l y 
it h a s d i m i n i s h e d cons ide rab ly . 
F. v. p o p u l e t o s u m a lbae -canescen t i s ( S o 6 ) 29 /39 
T h e t w o p o p l a r species Populus alba a n d P. canescens c an even ascend the l o w e r 
sand-h i l l s a n d s a n d r idges by m e a n s of the i r s p r o u t s . F o r t he unsuf f ic ien t n u t r i e n t 
a n d m o i s t u r e supp ly , howeve r , t h e y c a n o n l y f o r m s h r u b b e r i e s there . O w i n g t o 
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Fig. 4. Physical, chemical and water dynamical condit ions in the soil profile of the plant 
community on sand hill top in 1980. 
— Fesfuca vagirata 
— Fumona pcocumbens 
— Shpa borys/hecca 
— C orex hporicarpos 
Euphortxo segt*ericna 
Arternsto campestrts 
Fig. 5. Hydroecological graphs for the species components of open sandy steppe 
mhg: mesohygrophyton, m : mesophyton, xm: xeromesophyton, ax: astenoxerophyton, 
sx: stenoxerophyton. 
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their s h a d i n g e f fec t several s u c h species a p p e a r w h i c h were miss ing f r o m t h e f o r m e r 
t w o s u b a s s o c i a t i o n s , o r o c c u r o n l y spa rse ly t he re as P o a angus t i fo l i a and the fac ies-
f o r m i n g a x 3 C a l a m a g r o s t i s epigeios ( T a b l e 1). T h e l a t t e r o n e h a s increased in t h e 
las t q u a r t e r of a c e n t u r y a n d c o n t r i b u t e d to t he f u r t h e r d r y i n g of t he h ab i t a t . A n a -
lytical d a t a p e r t a i n i n g t o t he c o n d i t i o n of its so i l a r e k n o w n (BODROGKÖZY, 1975). 
Festuco rupicolae-Salicelum rosmarinifoliae ( M A G Y A R 3 3 ) n . n . 
Be fo re t h e r egu l a t i on of i n t e rna l w a t e r s , t h e u n d e r g r o u n d w a t e r t ab l e lying 
h ighe r in t he s a n d y a r e a s of t he reg ion be tween t h e D a n u b e a n d the Tisza c o m p l e -
m e n t e d w i t h t he a c c u m u l a t i n g s t a g n a n t w a t e r s resu l ted in t he f o r m a t i o n of m a r s h e s 
be tween the sand-h i l l s . T h e s t a n d s o f Molino-Saiicetum rosmarinifoliae ( M A G Y A R 33) 
S o ó 57 m a d e u p of M o l i n i o n a n d A g r o s t i o n c o m p o n e n t s dr ied o u t g radua l ly a s 
a c o n s e q u e n c e of t h e lower ing of u n d e r g r o u n d w a t e r level , giving p l ace for t h e species 
of Fes tuce t a l i a a n d F e s t u c o - B r o m e t e a . 
T h e o x i d a t i o n of h u m u s in its soil as wel l a s t he s e c o n d a r y s a n d cover in s o m e 
places , c a u s e d the species of Fes tuce ta l i a , m o r e o v e r t h o s e of Fes tuc ion v a g i n a t a e 
to b e c a m e d o m i n a n t in t he h igher ly ing p laces be tween the sand-h i l l s . I n th i s w a y 
a n o t h e r i n d e p e n d e n t assoc ia t ion f o r m e d be tween Festucetum vaginatae a n d Molinio-
Salicetum rosmarinifoliae ( M A G Y A R , 1 9 3 3 ) . I ts t w o c h a r a c t e r species Holoschoenus 
romanus and Salix repen-ssp. rosmarinifolia cannot be regarded as characters pecies 
of F e s t u c e t u m v a g i n a t a e . T h e t y p e is l inked wi th t he ( a b o v e m e n t i o n e d ) a d j a c e n t 
a s soc ia t ions by s u b a s s o c i a t i o n s o f t r a n s i t o r y n a t u r e . It is a l s o likely t o be c o n n e c t e d 
wi th Astragalo-Festucetum (sulcatae) rupicolae ( B O D R O G K Ö Z Y , 1 9 5 7 ) . 
I t s so i l e co logy 
I t is pa r t i cu l a r ly its m o r e f a v o u r a b l e o r g a n i c m a t t e r c o n t e n t a n d w a t e r s u p p l y 
re la t ive t o t h e f o r m e r o n e , t ha t a s s u r e be t t e r c o n d i t i o n s of life wh ich is ev iden t first 
of al l in t h e v e r n a l a spec t (Fig. 6). I ts s ingle subas soc i a t i ons , howeve r , essent ia l ly 
d i f fe r f r o m o n e a n o t h e r : 
F.(r). — S.r. f e s t u c e t o s u m v a g i n a t a e (n .n ) 
(Syn.: Festucetum vaginatae salicetosum rosmarinifoliae (Magyar 33) Soó 39). 
I t is a t r ans i t i on t o F e s t u c e t u m vag ina t ae , f o r m i n g a z o n e at h ighe r levels of t he 
spaces be tween t h e sand-h i l l s (F ig . 1). D u r i n g t h e las t decades , it h a s s p r e a d very 
greatly in our area. It is, however, well separated by Salix rosmarini folia and Holo-
schoenus romanus. 
H y d r o e c o l o g i c a l p o s i t i o n 
I n r e spec t of t he d i s t r i bu t ion of spec ies , sx2 t y p e species h a v e b e c o m e d o m i n a n t 
ins tead of sx3 c o m p o n e n t s wi th in t he c a t e g o r y of s t e n o x e r o p h y t e s . T y p e sx2 Stipa 
capillata, s p o r a d i c a l l y Chrysopogon gryllus o c c u r in la rge n u m b e r s and w i t h in-
c r e a s i n g f r e q u e n c y . T h e x e r o m e s o p h y t e s a r e still c r o w d e d i n t o t h e b a c k g r o u n d 
( T a b l e 3, F ig . 11). T h e hyd roeco log i ca l p lo t s of s o m e c h a r a c t e r species a l so s h o w 
t h e t r a n s i t o r y n a t u r e of this s u b a s s o c i a t i o n (F ig . 6). 
F(r)-S.r. f e s t u c e t o s u m rup i co l ae ( t y p i c u m ) n . n . 
In t he D a n u b e - T i s z a m i d r e g i o n , a n d t h u s a l so in t he p r o t e c t e d area o f E m l é k -
e r d ő , t he i m p o v e r i s h e d m e a d o w c o m m u n i t i e s be tween the sand-h i l l s in the s a n d y 
f o r e s t - s t e p p e s e p a r a t e in to well d i s t i ngu i shab le fac ies . T h e i r o c c u r r e n c e s h o w s cor -
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Fig. 6. Hydroecological graphs for the character species of a transitional stand of Festuca 
vaginala in the meadow between sand-hills. 
r e l a t i o n w i t h t h e s e a s o n a l c h a n g e s o f t h e w a t e r r e g i m e in t h e v e g e t a t i o n p e r i o d . 
T h e t h i n g t h e y h a v e in c o m m o n is t h a t a f t e r t h e f a v o u r a b l e m o i s t u r e s u p p l y d u r i n g 
s p r i n g a ve ry d r y p e r i o d f o l l o w s in s u m m e r d u r i n g w h i c h t h e w a t e r c o n t e n t o f s o i l 
in the i r r o o t i n g z o n e is less t h a n 0 , 0 5 lit d m - 3 ( F i g s . 7, 8) . 
Fig. 7. Changes of moisture content in the humous sandy soil profile of typical meadov plant 
community in the space between sand-hills. 
a : the percentage of moist soil weight; b: the percentage of dry soil weight; 
c: lit water dm""' soil. 
Slipa capillala f ac ies 
T h i s is c l o s e s t r e l a t e d t o t h e p r e v i o u s s u b a s s o c i a t i o n in r e s p e c t o f spec ies c o m p o -
s i t i o n , b u t t h e c o n t r i b u t i o n o f S a l i x r e p e n s s sp . r o s m a r i n i f o l i a t o c o v e r is e s sen t i a l l y 
g r e a t e r . T h e w a t e r r e g i m e o f i ts so i l is m u c h b e t t e r t h a n t h a t o f t h e p r e v i o u s f ac i e s . 




Fig. 8. Physical and chemical properties of the soil profile between sand-hills as well as the 
£ maximal and minimal values of its water budget in 1980. 
I t c a n b e c h a r a c t e r i z e d by a m o r e f a v o u r a b l e o r g a n i c m a t t e r s u p p l y , w h i c h is d u e 
p a r t l y t o t h e h i g h e r p h y t o m a s s p r o d u c t i o n ( T a b l e 4 ) a n d d e c o m p o s i t i o n a n d p a r t l y 
t o t h e exce l l en t w a t e r - b i n d i n g c a p a c i t y o f h u m u s c a r r i e d d o w n f r o m t h e s a n d -
h i l l s b y t h e w i n d . H e r e t h e poss ib i l i t i e s o f b i n d i n g r e s p . s t o r i n g a t m o s p h e r i c p rec i -
p i t a t i o n a r e b e t t e r . In t h e s u r f a c e - n e a r so i l l ayers , tw ice a s m u c h w a t e r w a s 
d e m o n s t r a b l e t h a n in t h e n e i g h b o u r i n g hill t o p in i t s v e r n a l a s p e c t in 1980. T h e 
w a t e r r e g i m e in d e e p e r so i l l aye r s is, h o w e v e r , m o r e b a l a n c e d ( F i g . 7). T h i s f a c i e s 
is t h e p o o r e s t o n e o f t h e s u b a s s o c i a t i o n . I t s c h a r a c t e r spec ies a r e s x 2 Stipa capillala, 
axl Festuca rupicola as well as Poa angustí folia, Potentilla arenaria, Stachys recta 
of the xm3 type each and Medicago falcata and Linum austriacum both belonging 
to the type xm2. Species of the mhg type Salix repens ssp. rosmarinifolia and Polygala 
comosa. • 
Filipéndula vulgaris facies 
I t is f o u n d in t h e r / 'chest s e c t i o n s o f t h e f o r m e r m a r s h y m e a d o w s a m o n g t h e 
s a n d - h i l l s , in t h e n o r t h e r n l i t t o r a l z o n e o f w i n d f o r m e d r idges , w h e r e t h e s h a d i n g 
e f f ec t o f n e a r b y p o p l a r s t a n d s p r e v a i l s . In t h e s u m m e r p e r i o d o t is m u c h b e t t e r 
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p r o t e c t e d a g a i n s t t h e d a m a g i n g e f f e c t o f i n s o l a t i o n . I t s s t a n d s a r e c o m p l e t e l y c l o s e d 
w i t h d o u b l e h e r b s t r a t u m . O r g a n i c m a t t e r c o n t e n t o f i ts so i l is h i g h e r t h a n t h a t o f 
t h e f o r m e r f a c i e s ( F i g . 10). I t s w a t e r r e g i m e is b e t t e r , b u t t h e r o o t e f f ec t o f t h e 
n e a r b y p o p l a r s t a n d s p r e v a i l s in a c o n s i d e r a b l e m e a s u r e p a r t i c u l a r l y d u r i n g s u m m e r 
( F i g . 9) . 
August 5 
Fig. 9. Changes of soil moisture dynamics of the Filipendula facies of the typical meadow 
among sand-hills. 
O f t h e s p e c i e s o f F i l i p e n d u l a v u l g a r i s fac ies , h o w e v e r , o n l y t h o s e c o u l d s u r v i v e , 
w h i c h t o l e r a t e d t h e u n f a v o u r a b l e w a t e r s u p p l y d u r i n g s u m m e r f o r the i r w i d e r 
a d a p t a b i l i t y . T h e s e b e l o n g p r i n c i p a l l y t o t he c a t e g o r y o f x e r o m e s o p h y t e s , a s x m 2 
Salvia pratensis, Iris humulis var. arenaria; xml Filipendula vulgaris, Galium verum, 
Knautia arvensis ssp. arvensis. 
M e m b e r s o f M o l i n o - A r r h e n a t h e r e t e a a r e m 3 Tragopogon orientális a s we l l a s 
Lotus corniculatus and Ranunculus acris of the m2 type both. Moreover, in some 
p l a c e s a s s p e c i e s o f M o l i n i e t a l i a , t h e h y g r o p h y t e Thalictrum simplex v. galioides 
a n d t h e c h a r a c t e r i s t i c n a m e - g i v i n g spec ies o f t h e a n c i e n t m a r s h y m e a d o w s in t h e 
s p a c e s b e t w e e n h i l l ocks Molinia coerulea a r e a l s o o b s e r v a b l e o c c u r r i n g by s t e m s 
( T a b l e 2 ) . 
T h e p e r c e n t u a l v a l u e s f o r t h e c o n t r i b u t i o n s o f s p e c i e s b e l o n g i n g t o t h e s i n g l e 
h y d r o e c o l o g i c a l c a t e g o r i e s t o c o v e r a g e in c o m p a r i s o n w i t h s i m i l a r v a l u e s f o r Festuca 
vaginata s u b a s s o c i a t i o n a r e s h o w n in F i g . 11. I t is s een t h a t t h e p l o t t e d g r a p h f o r 
s p e c i e s c o m p o n e n t s o f Festuca rupicola s u b a s s . c u l m i n a t e s in t h e a x l s u b t y p e w h i c h 
f o r m s a l i nk b e t w e e n x e r o - a n d a s t e n o x e r o p h y t e s , w h i l e in t h e c a s e o f t h e s u b a s s . 
Festuca vaginata at sx2 (Fig. 11). 
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Fig. 10. 
F(r)-S.r. m o l i n i e t o s u m c o e r u l e a e ( n . n ) 
I t o c c u r s in t h e d e e p e s t w i n d f u r r o w s in t h e a r e a o f s a n d y f o r e s t - s t e p p e t y p e 
o f E m l é k e r d ő , a l b e i t i ts o c c u r r e n c e h a s a l s o b e e n s p o r a d i c a q u e r t e r o f a c e n t u r y 
a g o . I n d e p e n d e n t l y f r o m t h i s , i t f o r m s g o o d c o n n e c t i o n s w i t h Molinio-Salicelum 
rosmarinifoliae d e s c r i b e d f r o m o t h e r a r e a s o f t h e D u n a - T i s z a m i d r e g i o n . N a m e l y , 
t h e s e s p a c e s a m o n g t h e h i l l o c k s m u s t h a v e been m o r e d e e p e r - l y i n g in t he p a s t t h a n 
t o d a y . In o n e o f t h e w i n d f u r r o w s , t h e so i l s u r f a c e o f t h e o l d m a r s h y m e a d o w is 
f o u n d a t 8 0 c m d e p t h . I t s h y v a l u e i n d i c a t e s t h a t t h e h u m u s m e a d o w s a n d y so i l is 
h a r d e r h e r e (BODROGKÖZY, 1957). I t s p r e s e n t level w a s f o r m e d b y t h e r e a r r a n g e m e n t 
of t h e s a n d m a s s e s in t h e r e g i o n . F o l l o w i n g t h e i n v a s i o n a n d c l o s i n g o f Festuca 
rupicola in t h i s a r e a f u r t h e r s u p e r p o s i t i o n o f s a n d c o u l d n o t h a v e t a k e n p l a c e . 
L a t e r , t h e a c c u m u l a t i o n o f o r g a n i c m a t t e r o n t h e s u r f a c e r e s u l t e d in t h e f o r m a t i o n 
of h u m u s c o n t a i n i n g s a n d y s u r f a c e so i l . 
H y d r o e c o l o g y 
T h e m o i s t u r e c o n t e n t o f i ts s o i l a s e x p r e s s e d in lit d m - 3 un i t was n e v e r a s 
h i g h in t h e v e r n a l a s p e c t m e a s u r e d a f t e r a m o r e a b u n d a n t a t m o s p h e r i c p r e c i p i t a t i o n 
a s in t h e z o n e a m o n g t h e h i l l o c k s e x p o s e d t o t h e s h a d i n g e f f ec t o f t h e t rees . In l a te 
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s u m m e r t he d y n a m i c s of w a t e r p r o v e d to be u n f a v o u r a b l e in t he soil of th i s s u b -
a s soc i a t i on , t o o (Figs . 12, 13). 
Because of t he c o m p e t i t i o n for s p a c e for r o o t c a u s e d by the c lo s ing of Festuca 
rupicola, its c e n o s e s c o n t a i n less species t h a n the p r e v i o u s s u b a s s o c i a t i o n s . O f t h e 
c h a r a c t e r species o f t he or ig ina l Molinio-Salicelum rosmarinifoliae o n l y Serralula 
Festuco (rupicolael-Salicetum rosmarinifoliae 
D/o molmietosum coeruleae (fragm) 
¿OJ festucetosum rupicolae (typicum) 
festucetosum wginatae 
Fig, I I . Contributions to cover of plant communities on sand hill top (A) in the spaces between 
sand-hills (B) according to subgroups (1-3) of hydroecological categories and the 
number of species. 
tinctoria, Thalictrum simplex v. gal ¿aides (both mhg 3) as elements of Molinion resp. 
Molin ie ta l i a can be r ecove red by s t ems . T h e i r ecologica l a m p l i t u d e w a s f o u n d t o b e 
ex t r eme ly wide. T h e s e h a v e n a m e l y su rv ived in t h e s t a n d s of Festuco-Salicetum 
rosmarinifoliae f e s t u c e t o s u m v a g i n a t a e o f t he n a t u r e c o n s e r v a t i o n a r e a , a n d in t h e 
las t q u a r t e r of a c e n t u r y have n o t exh ib i ted a n y n o t e w o r t h y c h a n g e s . O n the o t h e r 
h a n d , Linum caiharticum p e r i shed . A t the s a m e t ime , t h e Fes tuce t a l i a va l e s i acae 
species, Chrysopogon gryllus as well as Anihericum ramosum the relict species of old 
s t e p p e o a k fo re s t s have i m m i g r a t e d . D u r i n g the last d e c a d e s . Siipa canillaia h a s 
b e c o m e f a c i e s - f o r m i n g species a n d s p r e a d very g rea t ly ( T a b l e 2). 
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Table 2. Fesluco (rupicolae) -Salicelum rosniarinifoliae molinietosum coeruleae (1), festucetosum rupicolae (2) 
festucetosum vaginaiae (3). 
Subass.: 1 
S t e n o - x e r o p h y t a : 
H Festucion vaginaiae 
H Festucion vaginatae 
Festuca laginata sx3 F 3 T 4 N 1 
Euphorbia seguieriana sx3 F 1-2 1 i N 1 
H Festucion vaginatae Stipa capiñata sx2 F 2 T 3 N 2 4 • M M 
G Festucetalia vaginatae Carex ¡iparicarpos sx2 F 2 1 4 N 2 
H Festucion vaginatae Carex arenaria ssp. 
tauscheri sx2 F 2 T 4 N 1 
H Festucion vaginatae Onobrychis uranífera sx2 F 1 T 3 N 1 
H Festucion vaginatae Syrenia cana sx2 F 2 T 4 N 1 
H Festucion vaginatae Tragopogon floccosum sx2 F 1 2 T 4 N 1 
Th Festucetalia valesiacae Bromus squarrosus sx2 F 2 T 4 N 2 
Th Bromion tectorum Secale sílveslrís sxl F I 2 T 4 N 1 
H Festucetalia valesiacae Anthericum ramosum sxl F 2 T 4 N 2 
A s t e n o - x e r o p h y t a : 
Th Festuco-Brometea Verbascum lychnítis ax3 F 2 T 3 N 2 3 
Ch Festucetalia valesiacae Thymus marschallianus ax3 F 1-2 T 3 N 1 
H Festuco-Brometea Botriochloa ischaemum ax3 F 2 T 3^ 4 N 2 
H Querceiea Inula salícína v. dent ¡culata ax3 F 2-3 T 3 N 2 
Th Festucetalia valesiacae Viola kitaibelíana ax3 F 2 T 4 N 2 
H Festuco-Brometea Linaria genistifolia ax3 F 2 T 4 N 2 
H Populetalia Calamagrostis epigeios ax3 F 2 3 T 3 N 3 
H Festucetalia valesiacae Festuca rupicola axl F 2 1 3 N 2 3 H H ' 
H Festucetalia valesiacae As pe rula cynanchica ax2 F 1-2 I 4 N 1 
H Festuco-Brometea Teucrium chamaedrys axl F 1 2 T 2 N 2 
H Festuco-Brometea Phleum phleoides axl F 2 T 3 N 2 
H Festuco-Brometalia Poa bulbosa axl F 1-2 T 3 4 N 1 
G Festuco-Brometea Muscari racemosum axl F 2 T 4 N 2 
Th Festuco-Brometea Saxífraga trídactylítes axl F 2 T 3 N 2 
H Festucetalia valesiacae Campanula sibírica axl F 2 T 3 4 N 1 -2 
X e r o - m e s o p h y a : 
H Festuco-Brometea Poa angustífolia xm3 F 2 T 2 N 3 
H Festuco-Brometea Euphorbia cyparissias xm3 F 1 2 T 0 N 0 
H Festucetalia valesiacae Astragalus onobrychis xm3 F 1 T 3 N 1 
H Festucetalia valesiacae Potentilla arenaria xm3 F 1 2 T 3 N 2 
H Festucetalia valesiacae Stachys recta xm3 F 1 -2 T 3 N 2 
Th Festuco-Brometea Seselí annuum xm3 F 1 -2 T 3 N 2 
Th Festuco-Brometea Odontites lutea xm3 F 2 T 4 N 1 2 
H Festucion rupicolae Astragalus austríacas xm3 F 1 T 3 N 1 
H Festucetalia valesiacae Anthyltís vulneraria ssp. 
polyphylla xm3 F 1 -2 T 3 N 1 
H Festucetalia Cynanchum vincetoxicum xm3 F 1 2 T 3 N 2 
Th Festuco-Brometea Erophyla venta xm3 F 2 3 T O N 1 2 
H Festuco-Brometea Eryngium campestre xm3 F 1 T 4 N 2- 3 
Th Festuco-Brometea Arabís recta xm3 F 2 T 4 N 2 
Th Festucion rupicolae Thesium árcense xm3 F 2 T 3 N 2 
Ch Festucetalia Veronica prostrata xm3 F 2 T 3 N 1 2 
H Festucetalia valesiacae Verbascum phoeniceum xm3 F 2- 3 T 4 N 2 
H Festuco-Brometea Salvia pratensis xm2 F 2 T 2 N 2 
H Festucetalia valesiacae Díanthus pontederae xm3 F 2 T 4 N 2 
G Festuco-Brometea Asparagus officinalis xm2 F 2 T 3 N 2 -3 
H Festuco-Brometea Coronilla varia xm2 F 1 2 T 3 N 1 2 
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Subass.: 
G Festucetalia valesiacae Iris humilis ssp. arenaria xm2 F 2 T 3 N 1 -2 
H Festuco-Brometea Medicago fa lea la xm2 F 1 2 T 3 N 2 
H Festucion rupicolae Linum ausiriacum xm2 F 1- 2 T 3-4 N 1 
H Festuco-Brometea Ononis spinosa xm2 F 2- 3 T 3 N 3 
H Festucetalia Scorzonera purpurea xm2 F 2 T 4 N 2 
Th Festuco-Brometea Thlaspi perfoliatum xm2 F 3 T 3-4 N 2 
Th Festuco-Brometea Carduus nutans xm2 F 2 3 T 0 N 3- 4 
Th Festuco-Brometea Erigeron acris xm2 F 2 3 T 2 N 2- 3 
M Populetalia Populus alba xml F 0 T 3 N 1 
H Festuco-Brometea Galium verum xml F 0 T 2-3 N I--2 
H Festuco-Brometea Filipéndula vulgaris xml F 3 T 3 N 1 
H Festucetalia valesiacae Knauliaarvensis ssp. 
arvensis xml F 2- 3 T 2-3 N 0 
Th Festuco-Brometea Holosteum umbellalum xml F 2 T 4 N 2- 3 
Th Secalietea Lithospermum árcense xml F 2 T 2 N 2--3 
Th Chenopodietea Senecio vernalis xml F 2 3 T 3-4 N 3 
M e s o p h y t a : 
Th Arrhenatheretea Tragopogon orienlalis m3 F 2 - 3 T 2-3 N 2 3 
Th Secalietea Veronica arvensis m3 F 3 T 2 N 3 
H Molinio-Arrhenath. Lotus corniculatus m2 F 0 T O N 2 -3 
H Molinio-Arrhenath. Ranunculus acris m2 F 0 T 0 N 2 -3 
M e s o - h y g r o p h y t a : 
H Molinietalia Salix rosmarinifotia mhg3 F 3 T 2 N I 2 
H Molinio-Arrhenath. Polygala comosa mhg3 F 0 T 3 N 1 
G Festucion vaginatae Holoschoenus romanus mhgl F 0 T 4 N 2 
H Molinietalia Thalictrum simplex v. 
galioides mhg3 F 3-4 T 3-4 N 2 
H Molinio-Arrhenath. Serratilla tinctoria mhg3 F 3-4 T 3 N 2 
H y g r o p h y t o n : 
H Molinion Molinia coerulea hg 1 F 2-3 T 3 N 1- 2 
Fesluco (Querco)-Populelum albae (Soô 71 nom. prov) n.n. 
(Syn.: Fesluco (Populo) — Quercetum (HARGITAI 40) Soô 71 n. prov. Festuco-Quercetum 
populetosum albae BODRK. 57). 
B o t h f o r i ts s p e c i e s a n d i ts e c o l o g i c a l c o n d i t i o n s , th i s a s s o c i a t i o n is r e l a t e d t o 
t he s t a n d s o f Junipero-Populelumalbae(RAPCS. 2 2 ) ZÔLYOMI e x SoA 5 0 e m . S Z O D T F R I D T 
69. O c c u r r e n c e a n d d i f f e r e n t i a t i o n o f i ts s u b u n i t s o f a s s o c i a t i o n s e e m t o b e c o n n e c t e d 
w i t h t h e p l a c e s o f o c c u r r e n c e o f t h e a n c i e n t o a k f o r e s t s o f s a n d y s t e p p e t y p e in o u r 
a r e a . T h e Populus alba a n d P. canescens a n d t h e i r f o r m s o f t r a n s i t i o n (ex v e r b 
I. MARÔTI) c o u l d f o r m wel l d e v e l o p e d s t a n d s o n l y in s u c h p l aces , w h e r e s u f f i c i e n t 
n u t r i e n t a n d m o i s t u r e s u p p l y w a s s e c u r e d f o r t h e m by t h e h u m o u s s a n d y o r b r o w n 
f o r e s t so i l c o v e r e d b y w a y o f s e c o n d a r y s a n d m o v e m e n t in a n c i e n t o a k f o r e s t s 
(BODROGKOZY, 1957). A s a c o n s e q u e n c e of g r a d u a l d r y i n g in t h e c o u r s e o f h i s t o r i c a l 
t imes , t h e s t a n d s o f Populus spec ies d o n o t p r o l i f e r a t e a n y m o r e g e n e r a t i v e l y . T h e y 
c a n o n l y r e n e w vege t a t i ve ly . T h e p r o c e s s o f a g e i n g h a s b e e n , h o w e v e r , s o s e v e r e 
t h a t n o r e n e w a l c o u l d b e o b s e r v e d e v e n u n d e r t h e f a v o u r a b l e l ight c o n d i t i o n s o f 
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^t/dm3 
May " 
a the percentage of mast sal weght 
b the percentage of dry sal weght 
c Ht water dm- 'sol 
Fig. 12. Changes of soil humidity in the meadow between sand-hills with fragments of Molinia 
subass during the vegetation period. 
a : the percentage of moist soil weight; b : the percentage of dry soil weight; 
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g a l l e r y - f o r e s t - l i k e s t a n d s . In o u r p l a i n t h e f r e q u e n t l y o c c u r r i n g v i o l e n t w i n d - s t o r m s 
c a n b e t h e c a u s e o f g r e a t h a v o c in t h e a b o u t 8 0 - y e a r - o l d p o p l a r s t a n d s . T h u s w e h a v e 
t o r e c k o n w i t h t h e g r a d u a l e x t i n c t i o n o f t h e s e s t a n d s . 
E c o l o g i c a l c o n d i t i o n s 
I t s so i l p r o f i l e c o n t a i n s a v e r y s m a l l s i l ty f r a c t i o n a n d t h e fine s a n d d o m i n a t e s 
( F i g . 14). T h e b u r i e d h u m u s level o c c u r s e v e r y w h e r e (BODROGKOZY, 1957). O n t h e 
b a s i s o f t h a t a n d o n t h a t o f t h e d i f f e r e n t d e g r e e s o f w a t e r s u p p l y w e c a n d i s t i n g u i s h 
t h e f o l l o w i n g s u b u n i t s o f t h i s a s s o c i a t i o n : 
F.(Qu.)-P.a. c a l a m a g r o s t e t o s u m BODRK. (57) n . c o r r . 
(Syn.: Festuco-Quercetum populetosum albae xerophilum Bodrk. 57). 
I t is f o u n d o n t h e s a n d r idges s u r r o u n d i n g t h e d e p r e s s i o n s , w h e r e t h e b u r i e d 
h u m u s l aye r c o n t a i n s less o r g a n i c m a t t e r a n d o c c u r s b e l o w 100 c m d e p t h . 
I t is c h a r a c t e r i s t i c o f i ts h y d r o e c o l o g i c a l c o n d i t i o n t h a t t h e r a t i o o f m o i s t u r e 
c o n t e n t p e r d r y so i l w e i g h t t o t h a t p e r w e t so i l w e i g h t a n d t h e r a t i o o f m o i s t u r e 
c o n t e n t in lit p e r d m 3 d r y so i l t o t h a t o f t h e we t so i l w a s o n l y in t h e v e r n a l a s p e c t , 
p r i n c i p a l l y in t h e s u r f a c e - n e a r so i l l a y e r s f a v o u r a b l e in 1980. By t h e e n d o f s u m m e r 
t h e v a l u e f o r m o i s t u r e c o n t e n t w a s o n l y 6 0 m l c m 3 . C h a n g e s in t h e s e v a l u e s a r e 
i l l u s t r a t e d in F i g s . 14 a n d 15. 
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Soil moisture 
5,6 L / D M * COCOJ 
12 77 Humus 
— • fcy 
Fig. I3. Analytical data of the soil profile between sand-hills with fragments of MoUnio-SaHcetum. 
S p e c i e s c o m p o s i t i o n 
I t s t r e e s t r a t u m is m a d e u p o f Populus alba a n d P. canescens w i t h n e v e r c l o s i n g 
foliage. Its shrub stratum is made up of Crataegus monogyna, Berberis vulgaris; 
Juniperus communis is m i s s i n g . I t s h e r b s t r a t u m is f a i r ly wel l l i g h t e d , w h i c h e x p l a i n s 
t h e d o m i n a n c e o f s p e c i e s o f F e s t u c e t a l i a v a l e s i a c a e a n d F e s t u c o - B r o m e t e a t h e r e 
a n d t h e i n c r e a s i n g a b u n d a n c e o f t y p e a x 3 Calamagroslis epigeios. T h i s s p e c i e s 
h a s t w o wel l d i f f e r e n c i a b l e e c o t y p e s in t h e G r e a t P l a i n . It c a n be r e g a r d e d a s a m e s o -
h y g r o p h y t e in i ts h a b i t a t s a l o n g t h e r ive r s , a n d a s t e n o x e r o p h y t e in The s a n d y s t e p p e s . 
A m o n g i ts spec ies x e r o m e s o p h y t e s a l s o o c c u r w i t h g r e a t e r spec ies n u m b e r 
b e s i d e s s t e n o - a n d a s t e n o x e r o p h y t e s . T h e x e r o m e s o p h y t e s b e l o n g t o t h e x m 3 
s u b t y p e . Poa angustifolia is a d o m i n a n t spec ies . T h e c o n t r i b u t i o n s o f Galium verum, 
Dianthus pontederae e t c . t o c o v e r a g e a r e s m a l l e r ( T a b l e 3, F i g . 16). 
F. (Qu)-P.a. f e s t u c e t o s u m r u p i c o l a e ( t y p i c u m ) n . n . 
I t o c c u r s in m o r e f a v o u r a b l e s i t u a t i o n s t h a n t h e p r e v i o u s o n e . I t s t r ee s t r a t u m 
is m o r e c l o s e d a n d t h e spec ies c o m p o s i t i o n o f i ts h e r b s t r a t u m c h a n g e s . I ts s h r u b 
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Table 3. Fesluco ( Quercelo) — Populelum 
calamagrostetosum (1), festucetosum rupicolae (2), saliceiosum rosmarinifoliae (3). 
Subass. : 2 3 
M M Populeialia Populus alba xml 
M M Populetalia Populus canescens xml 
M Quercetea Crataegus monogyna xm3 T 2-3 T 4 N 2 
M Quercetea Berberís vulgaris xm3 F 2 T 4 N 2 
M Quercion pubesc. Ligusirum vulgare xm2 F 2-3 T 3 N 2 
M Molinietalia Salix repens ssp. 
rosmarinifotia mhg3 F 3 T 2 N 1 2 
M Quercetea Cornus sanguínea xm2 F 2-3 T 4 N 2 
Lawn-level 
S t e n o - x e r o p h y t a : 
H Festucetalia vag. Festuca vaginata sx3 F 2 T 4 N 1 
H Festucetalia vag. Tragopogon floccosum sx3 F 1-2 T 4 N 1 
H Festucion vag. Onobrychis araní/era sx2 F 1 T 3 N 1 
H Festucetalia vag. Carex Hparícarpos sx2 F 2 T 4 N 2 
A s t e n o - x e r o p h y ta : 
H Populetalia Calamagroslis epigeios ax3 F 1-2 T 3 N 3 
H Festucetalia vales. Asperula cynanchica ax2 F 1-2 T 4 N 1 
H Festucetalia vales. Festuca rupicola axl F 2 T 3 N 2 
H Festucetalia vales. Festuca valesiaca axl F 2 T 3 N 2 
H Quercetea Thaliclrum minus axl F 1-3 T 2-3 N 1 2 
Ch Festuco-Brometea Teucrium chamaedrys axl F 1-2 T 2 N 2 
H Festucetalia vales. Viola rupestris ssp. arenaria ax 1 F 2 T 2 N 1 2 
H Festucetalia vales. Campanula sibirica axl F 2 T 3-4 N 1 2 
H Quercetea pubescent. Senecio íntegrífolius axl F 2-3 T 3 N 2 
H Quercetea pubescent. Hieracium bauhini axl F 2 T 3 N 2 
H Festuco-Bromea Hypericum perforatum axl F 2-3 T 0 N 2 3 
H Festucetalia vag. Silene otites ssp. pseudotites axl F 2 T 3 N 2 
Th Chenopodietea Bromas sterilis axl F 2 T 3 N 4 5 
H Festuco-Sedetalia Poa bulbosa axl F 1-2 T 3-4 N 1 
H Festuco-Brometea Phleum phleoides axl F 2 T 3 N 2 
G Quercetea Anthericum ramosum axl F 2 T 3 N 2 
X e r o - m e s o p h y t a : 
N Quercetea pubesc. Cytisus austríacas xm3 F 1 2 T 4 N 1 
H Festucetalia vales. Trifolium montanum xm3 F 2 T 2 N 1 
H Festucetalia vales. Potentilla arenaría xm3 F 1-2 T 3 N 2 
H Festucion rupicolae Astragalus austríacas xm3 F 1 T 3 N 1 
H Festucion rupicolae Astragalus asper xm3 F 1-2 T 4 N 1 
H Festucetalia vales. Astragalus onobrychis xm3 F 1 T 3 N 1 
Th Festuco-Brometea Vicia angustifolia xm3 F O T 3 - 4 N 2 3 
TH Secalietea Falcaría vulgaris xm3 F 3 T O N 0 
T H Festuco-Brometea Seselí annuum xm3 F 1-2 T 3 N 2 
H Festuco-Brometea Scabíosa ochroleuca xm3 F 1-2 T 3-4 N 1 
H Festuco-Brometea Euphorbia cyparíssías xm3 F 1-2 T 0 N 0 
H Festucion rupicolae Vinca herbáceo xm3 F 1-2 T 4 N 1 
H Festucetalia val. Stachys recta xm3 F 1-2 T 3 N 2 
Ch Festucetalia val. Veronica prostrata xm3 F 2 T 3 N 1 2 
H Festucetalia val. Veronica austríaca ssp. 
austríaca xm3 F 2 3 T 3 N 1 2 
H Festucetalia val. Díanthus pontederae xm3 F 2 T 4 N 2 
Th Festuco-Brometea Odontites lutea xm3 F 2 T 4 N 1 2 
H Festuco-Bromea Hieracium pilosella xm3 F 2 3 T O N 2 
TH Festucion vag. Thesium arvense xm3 F 2 T 3 N 2 
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Subass.: 
H Festuco- Bromea Melandrium album xm3 F 2 - 3 T 3 N 2 
H Festuco-Brometea Poa angustifolia xm3 F 2 T 2 N 3 
H Festuco- Brometea Ononis spinosa xm2 F 2-3 T 3 N 3 
H Festuco-Brometea Medicago falvata xm2 F 1-2 T 3 N 2 
TH Festuco-Brometea Medicago lupulina xm2 F 2-4 T 3 N 2 
H Festuco-Brometea Coronilla varia xm2 F 1 - 2 T 3 N 1-2 
H Festuco-Brometea Pimpinella saxifraga xm2 F O T 0 N 2-3 
T H Onopordion Cynoglossum officinale xm2 F 1-2 T 2 N 3 
H Festuco-Brometea Salvia pratensis xm2 F 2 T 2 N 2 
Th Fest uco- Bro me tea Thlaspi perfoliatum xm2 F 3 T 3-4 N 2 
H Fest uco- Bro metea Achillea millefolium ssp. , collina xm2 F 2 T 4 N 2 
H Festucetalia val. Achillea pannonica xm2 F 2 T 4 N 2 
H Festucetalia val. Scorzonera purpurea xm2 F 2 T 4 N 2 
H Quercetea pubesc. Leontodon hispidus xm2 F O T 2 N 2-3 
H Fest uco- Bro metea Taraxacum laevigatum xm2 F 1-2 T 3 N 2 
G Festuco-Brometea Muscari racemosum xm2 F 2 T 4 N 2 
G Fest uco- Brometea Asparagus officinalis xm2 F 2 T 3 N 2-3 
G Festucetalia vag. Iris, humilis v. arenaria xm2 F 2 T 3 N 1 - 2 
H Quercetea pubesc. Inula salicina v. denticulata xm2 F 2 - 3 T 3 N 2 
H Festuco-Brometea Galium verum xml F O T 2 - 3 N 1 - 2 
H Festucetalia val. Knautia arvenis xml F 2-3 T 2 - 3 N 0 
Th Secalietea Viola arvensis xml F 2-3 T O N 2-3 
Th Chenopodietea Senecio vernalis xml F 2-3 T 3 -4 N 3 
H Festuco-Puccinell. Scorzonera cana xml F 2 -4 T 4 N 1-2 
H Festuco-Bromea Silene vulgaris xml F 2 - 3 T 3 N 2 
G Festucion rupic. Gagea pusilla xml F 2 T 4 N 2 
G Festuco- Brometea Ornilhogalum umbellatum xml F 2 - 3 T 4 N 3 
G Querco-Fagea Epipactis athrorubens xml F 2 -4 T 3 N 2 
H Festuco-Bromea Dactylis glomerata xml F O T 2-3 N 0 
M c s o p h y t a : 
H Molinio-Arrhenath. Trifolium pratense m3 F O T 0 N 2-3 
Th Chenopodietea Senecio vulgaris m3 F 3 T O N 3-4 
TH Arrhenatheretea Tragopogon orientalis m3 F 2- 3 T 2-3 N 2 - 3 
H Molinio-Arrhenath. Taraxacum officinalis m3 F 2- 3 T O N 2 - 3 
H Arrhenatheretea Ranunculus acris m2 F O T O N 2 - 3 
H Molinio-Arrhenath. Trifolium repens m2 F 0 T O N 2 - 3 
H Molinio-Arrhenath. Lotus corniculalus m2 F O T O N 2 - 3 
H Quercetea Lithospermum officinale m2 F 2 T 2 N 3 
Th Chenopodio-Scler. Bilderdykia convolvus m2 F O T 3 N 3 
G Quercetea Cephalanthera rurra m2 F 3 T 3 -4 N 2-3 
Ch Festucetalia vales. Genista tincloria ssp. elaliorml F 0 T 3 N 1-2 
Th Arction Anlhriscus caucalis ml F 3 T 3 N 3 -4 
M e s o - h y g r o p h y t a : 
H Querciom pubesc. Thalictrum simplex ssp. 
galioides mhg3 F 3 -4 T 3-4 N 2 
H Molinio-Arrhenath. Polygala comosa mhg3 F O T 3 N 1 
Ch Populetalia Solanum dulcamara mhg3 F 4--5 T 3 N 3 
G Quercetea pubesc. Carex flacca ssp. cuspidata mhg3 F 0 T 3 N 2 
H Molinio-Arrhenath. Agrostis stolonifera ssp. 
gigantea mhgl F 3 T O N 2 - 3 
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s t r a tum is also becoming richer. Besides Crataegus monogyna and Berberís vulgaris, 
Ligustrum vulgare and Cornus sanguínea which may be regarded as relict species of 
a n c i e n t o a k f o r e s t s o c c u r h e r e a s we l l a s in t h e w e s t p a r t o f t h e r e g i o n b e t w e e n t h e 
D a n u b e a n d t h e T i s z a (KOVÁCS-LÁNG a n d SZABÓ, 1971) . I n i ts h e r b s t r a t u m , a p a r t 
from Festuca rupicola, Asperula cynanchica has spred particularly. 
F. (Qu)-P.a. s a l i c e t o s u m r o s m a r i n i f o l i a e ( n . s . a s s ) 
(Syn.: Festuco-Quercetum populetosum albae mesophilum BODRK. 57). 
I t is f o u n d in t h o s e s p a c e s a m o n g t h e s a n d - h i l l s o f E m l é k e r d ó ' , w h e r e o r g a n i c 
m a t t e r - r i c h h u m u s o c c u r s a t a b o u t 80 c m d e p t h b e l o w t h e s u p e r f i c i a l l a y e r . T h i s 
f o r m e d o n c e t h e s u r f a c e so i l o f t h e a n c i e n t o a k f o r e s t s (BODROGKÖZY, 1957) . T h e 
m o s t b e a u t i f u l p o p l a r f o r e s t s o f t h e n a t u r e c o n s e r v a t i o n a r e a o c c u r t h e r e . 
H y d r o e c o l o g i c a l c o n d i t i o n s 
F o r t h e c l o s i n g o f t h e u p p e r t r e e s t r a t u m , a t m o s p h e r i c p r e c i p i t a t i o n is s t o r e d 
m a i n l y in t h e n e a r - s u r f a c e l a y e r s , r e m a i n i n g t h e r e t h r o u g h o u t t h e w h o l e s u m m e r 
s e a s o n . D e t a i l e d d a t a a r e p r e s e n t e d in F i g . 17. 
Fig. 14. Moisture dynamics in the soil profile of white poplar gallery forest of Catamagrostis type. 
3 4 G Y . 5 0 D R 0 G K Û Z Y 
Fig. 16. Hydroecological graphs for the charactcr species of Festuco (Querco) — Populetum 
albae calamagrostetosum. 
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C e n o t i c a l c o n d i t i o n s 
C h a n g e s o c c u r r e d in t he s h r u b s t r a t u m w i t h t h e g r o w t h o f Sali:k repens s s p . 
rosmarinifolia. O t h e r w i s e , it is l ike t h e s t a n d s o f t h e t y p e in r e s p e c t o f t h e n u m b e r 
o f s p e c i e s a n d t h e c o n t r i b u t i o n t o c o v e r . T h e s t e n o - x e r o p h y t e s d o n o t o c c u r a n y 
m o r e in i ts h e r b s t r a t u m , a n d t h e m e m b e r s o f a s t e n o x e r o p h y t e s h a v e a l s o d i m i n i s h e d . 
In t h e l a s t d e c a d e s , a x 3 Calamagrostis epigeios h a s a l s o i n c r e a s e d t o t h e e x p e n s e o f 
Festuca rupicola. T h e d i f f e r e n t i a l s p e c i e s o f t h i s s u b a s s o c i a t i o n a r e t h e Campanula 
sibirica, Teucrium chamaedrys (both axl). 
M e m b e r s o f x e r o m e s o p h y t e s d o m i n a t e in r e s p e c t o f s p e c i e s n u m b e r , p a r t i -
c u l a r l y t h e t y p e x m 3 a n d x m 2 s p e c i e s . N e v e r t h e l e s s , t h e i r c o n t r i b u t i o n s t o c o v e r 
is l i t t le , w i t h t h e e x c e p t i o n o f Poa angustifolia. F u r t h e r d e t a i l s a r e p r e s e n t e d in 
T a b l e 3. 
38 ¿2 % 
Q38 0*2 Ht/dm3 
W % , 
OK 0,181 it/dm3 
4? 46 % , 
04? 0/. 6 tit/dm3 
a the percentage ot most soil weghi, 
b the percentage of dry sal weght 
c lit water dnP soil 
Fig. 17. Changes of moisture content in the soil profile of white poplar gallery forest of Salix 
rosmarini/olia type in the vegetation period, 1980. 
S p e c i e s o c c u r r i n g in f o r e s t s a n d s k i r t s o f f o r e s t s a s Thalictrum minus, Senecio 
inlegrifolius, Anthericum ramosum, Cylisus austriacus, Carex flacca ssp. cuspidata, 
Leontodon hispidus, Inula salicina v. denliculala Epipaclis alrorubens, Ceplialanthera 
rubra, Lilhospermum officinale, Thalictrum simplex v. galioides can be regarded as 
re l ic t s p e c i e s o f a n c i e n t o a k f o r e s t s , w h i c h is v e r y s i g n i f i c a n t f r o m the a s p e c t o f 
e n v i r o n m e n t a l p r o t e c t i o n . T h e h y d r o e c o l o g i c a l p l o t s f o r s o m e o f t h e s e s p e c i e s a r e 
p r e s e n t e d in F i g s 17 a n d 18. 
T h e t o t a l c o n t r i b u t i o n s o f s p e c i e s b e l o n g i n g t o t h e s i n g l e c a t e g o r i e s a n d s u b -
g r o u p s o f t h e s e c a t e g o r i e s t o c o v e r a s we l l a s t h e n u m b e r o f t h e s e spec ies a r e seen 
in F igs . 19 a n d 2 0 . T h e d i f f e r e n c e s a m o n g t h e t h r e e s u b a s s o c i a t i o n s a r e a l s o a p p a r e n t 
f r o m t h e s e g r a p h s . 
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Fig. 18. Analytical data on the soil profile of white poplar grove of Salix rosmarini/olia type 
among sand hills in 1980. 
Cytisus outriacus 
Salix rosmarirufolia 
Q<y Epipachs atrorubens 
° Cepolonlhero rubra 
60 Senecio mtegrifolius 
Viola rupestris r arenaria 
Ftpulus alba 
hg mhg m xm ax sx 
Fig. 19. Hydroecological graphs of the species of the Salix rosmarinifolia subassociation. 
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Festuco-IOuercelol-Populelum 
fesluce/osum rupicoiae 
/nl colomogrostetosum W1 salicetosum rosmannifolioe 
3D 
OL S » * * 
' i . J l í i l l í J l l í J l l i J 
mhg ' m xm ax sx 
Fig. 20. Distribution of species of the single subunits of association according to their contri . 
butions to coverage, with special regard to the subgroups of categories (1-3) with th e 
indication of species number. 
C h a n g e s i n p h y t o m a s s p r o d u c t i o n 
T h e e f f ec t o f e c o l o g i c a l c o n d i t i o n s o n t h e p h y t o c e n o s e s is a l s o e v i d e n c e d b y 
the s e a s o n a l c h a n g e s o f o r g a n i c m a t t e r p r o d u c t i o n . PRÉCSÉNYI (1967) a n d ZÓLYOMI 
a n d PRÉCSÉNYI (1970) d e a l t w i t h t h e m e t h o d o l o g y o f t h e s e s t u d i e s . — I n v e s t i g a t i o n s 
o f th i s k i n d in c o n n e c t i o n w i t h t h e l i chen c e n o l o g y o f s a n d y f o r e s t - s t e p p e p l a n t 
c o m m u n i t i e s w e r e p e r f o r m e d by VERSEGHY a n d KOVÁCS-LÁNG ( 1 9 7 4 ) : S t u d i e s o n 
g r a s s c e n o s e s w e r e r e p o r t e d b y KOVÁCS-LÁNG a n d SZABÓ (1971) a s we l l a s SIMON 
a n d B A T A N O U N Y ( 1 9 7 1 ) , S I M O N a n d K O V Á C S - L Á N G ( 1 9 7 2 ) . 
PRÉCSÉNYI a n d OPAUSZKI ( 1 9 7 9 ) i n v e s t i g a t e d t h e c o n c e n t r a t i o n s o f m i c r o - a n d 
u l t r a e l e m e n t s , a n d HORÁNSZKY et a l . (1980) p e r f o r m e d m o r p h o l o g i c a l s t u d i e s o n t h e 
populations of Festuca vaginata. 
Table 4. Changes in organic matter production of sand steppe plant communities in the vernal 














Festucetum vaginalae 1 











Festuco rupicolae 1 











Fesl. rup. 1 











Fesl. rup. molinietosum 1 











Festuco (Querco) — 












Fesl. (Qu.)-Pop. 1 
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F u r t h e r s u p p l e m e n t a r y s t u d i e s w e r e a l s o p e r f o r m e d in c o n n e c t i o n w i t h t h e 
p h y t o m a s s p r o d u c t i o n o f t h e a e s t i v a l a s p e c t o f p l a n t c o m m u n i t i e s in t h e s a n d y 
f o r e s t - s t e p p e o f E m l é k e r d ő a t Á s o t t h a l o m . T h e i r c o m p a r a t i v e d a t a a r e p r e s e n t e d 
in T a b l e 4 . 
* * * 
I acknowledge with thanks the careful assitence of L. KÖRMÖCZI and E. SZALMA in the 
field and laboratory investigations. 
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